Thymic B cells represent a numerically minor cell population located primarily at the cortico-medullary junction. Their biological role is unclear. B cell-deficient μMT mice exhibited reduced medullary thymic epithelial cell (mTEC) numbers and reduced MOG and insulin mRNA expression. Lymphotoxin produced by B cells was critical for normal tissue restricted antigen (TRA) expression, suggesting that B cells regulate selfantigens through their production of LT. These results reveal an unexpected role of B cells in mTEC maintenance and expression of TRAs through their production of LT.
Introduction
B cells represent a numerically minor population in the thymus comprising 0.1-0.3% of total cells and express CD80, CD86 and CD40 as well as B220, CD19 and CD5 (Ferrero et al., 1999) . This unique population was originally reported to arise in the thymus from local progenitors and to reside primarily in the cortico-medullary junction and the thymic medulla (Ferrero et al., 1999) . Recently, it has been noted under conditions of Notch1 deficiency that B cells from the periphery can also populate the thymus (Feyerabend et al., 2009) . The medulla plays an important role in the selection of developing T cells (Takahama, 2006) , suggesting that B cells may play a role in T cell selection owing to their location. Supporting evidence for a role of B cells in T cell development is derived from several sources. B cells are required for negative selection of T cells expressing TCR-Vβ chains reactive to various superantigens (Beutner et al., 1994; Ferrero et al., 1999; Mori et al., 1997) , and B cell deficient μMT mice show impaired thymic function and reduced T cell receptor diversity; the latter observation was previously attributed to a deficiency in B cell APC function (Ferrero et al., 1999; Kleindienst et al., 2000) . Furthermore, reduced thymic B cell numbers have been correlated with increased susceptibility to type 1 diabetes mellitus in BB diabetic rats (Tullin et al., 1997) and lupus in mice (Andreu-Sanchez et al., 1990) suggesting that B cells could play a role in negative selection to tissue restricted antigens (TRAs) that are the targets in autoimmune diseases.
Self-antigen expression in the thymus is required for selection of a non-self-reactive T cell repertoire. Expression of TRAs, such as insulin and myelin oligodendrocyte glycoprotein (MOG), that are involved in the development of autoimmune diseases has been reported in the thymus and appears to be confined predominantly to medullary thymic epithelial cells (mTECs) (Kyewski and Derbinski, 2004) Lymphotoxin (LT) has been implicated in thymic development in several studies. Previous studies implicated LTα, LTαβ, and lymphotoxin β receptor (LTβR) in the direct and/or indirect control of mTEC development, TRAs and AIRE expression (Chin et al., 2003; Zhu et al., 2007) . Recently, several groups have demonstrated that the mechanism by which LT deficiency influences TRA expression is by an overall reduction in mTEC numbers and not via an effect on AIRE or TRA expression in individual mTECs (Boehm et al., 2003; Rossi et al., 2007; Venanzi et al., 2007) . Additional publications conclusively demonstrate that though LTβR does not regulate AIRE-dependent transcripts in individual mTECs, it does influence the three dimensional architecture and chemokine expression in the thymus (Martins et al., 2008; Seach et al., 2008) .
The presence of the unique B cell population, its location, and implied role in negative selection led us to hypothesize that thymic B
